With the encouraging support of the Director, synchrotron radiation (SR) beamlines were proposed for the main 4 Gev synchrotron (NINA) to be located and used parasitically alongside the nuclear physics stations.
In difficult circumstances, on the newly constructed NINA, SR trial experiments started in 1996 first took beam in 1968 and soon generated sufficient data to justify a grant application from the Manchester Physics Group in 1969.
A proposal for the establishment of a facility to use synchrotron radiation from the 4 Gev electron synchrotron NINA at Daresbury Nuclear Physics Laboratorysubmitted to the S.R.C., 1st January, 1969. 
The first beamline and results from NINA.
The application was particularly well received by the Physics committee of the Science Board who in 1970 awarded them the then very considerable sum of £370 k! Until that time, all funding to Daresbury had been via the Nuclear Physics Board of the SRC (Science Research Council).
The award was made conditional upon it also meeting the potential needs of other interested University groups (in particular the group from Reading University working with Geoff Marr and Keith Codling).
Having drawn up the all the initial plans, Ian Munro was asked by the Daresbury Director to coordinate the first users science programmes, which soon grew rapidly. This 'first generation' source, called the' SRF', soon revealed many difficulties in operating parasitically on a synchrotron designed for high energy particle physics! Research! Some of the initial users of this new facility would include Cooper, Pettifer, Forty Woodruff, Warwick; Glazer, Dodson, Oxford; Key, NPL; Randall, Edinburgh; Hart, Bristol; Tanner, Durham; Huxley, Phillips, Bordas, Liang, Cambridge.
These determined, yet hugely enthusiastic first users of the SRF immediately helped put themselves on the map by organizing the world's first international synchrotron radiation users meeting in 1973. The early success of the SRF helped rapidly generate the case for a call to construct a national purpose-built, dedicated source of SR, especially in light of growing competition overseas. This in turn led to a debate about the site location, which was ultimately to be resolved by the then Chairman of the SRC, Professor G. Allen, to beat Daresbury on the grounds of the skill base, costs and access within the existing NINA buildings.
The SRF was an extremely successful enterprise, however prevailing national financial pressures ultimately resulted in the closure of NINA and also of the entire SRF programme by April 1977, including of course its planned and extensive particle physics programme.
The SRF had generated about 100 publications in the course of its existence and its success had created an overwhelming demand for a dedicated 'purpose-built', 'second generation' storage ring which would have greatly improved brilliance and stability, and which would be designed and constructed at Daresbury. The resulting SRS generated its first beam in 1980 and subsequently grew into one of the most prolific second generation sources, particularly in the field of biological and materials sciences.
Its considerable success was helped by radiation-free access 24/7 to all users of the experimental stations (eventually there were over 40 stations) and also by the early recognition of the importance of sample integrity, as well as beam quality.
A Biology Support Laboratory was completed in 1980 by the MRC, soon to be followed by a Materials Science Laboratory [1, 2] .
Interestingly, the interim between the SRF closure in 1977 and the 1981/1982 SRS start-up, of about three years, generated a 'diaspora' of many UK users to Europe and to the USA and Japan, which was to lead to several beamlines and stations on the SRS being constructed and 
It also led to the only ever British built beamline in the USA, on the roof of SLAC at Stanford [3] .
An influential 'Memorandum of Understanding' was established between the UK and Japan. During the 1990s, many new storage rings became operational in the constant pursuit of ever increasing X-ray brilliance. Such sources were often of very high electron energy, requiring high field and often complex and multi-pole magnet arrays and which were consequently large and usually very expensive.
By the mid-1990s, the major participating UK Research Councils (EPSRC, NERC and ESRC) had all agreed to support a major SRS upgrade to the SRS, to enable the Daresbury Accelerator Group to install the maximum feasible number of High Field Wiggler and undulator magnets within the ring, and thus to achieve much greater brilliance while still retaining its reputation for high circulating current and reliability, particularly in the 'single bunch' mode of operation where the SRS were among the world leaders in the exploitation for time-dependent research using synchrotron radiation [4] .
The accelerator group had also designed storage rings for integrated circuit lithography which were sold via Oxford Instruments to IBM in the USA, generating much needed revenue, and had also contributed substantially to the construction and design parameters of the European Synchrotron Radiation Facility (ESRF) in Grenoble.
The mid-1990s saw the associated development of world-leading collaborative programmes for data analysis such as CCP4 for protein crystallography and CCP7 for EXAFS based on seminal work on electron scattering at Daresbury by John Pendry. The SRS also had a lead in the use of multi-wire X-ray area detectors for small-angle X-ray scattering work. Daresbury also produced the first paper on the use of energy-sensitive detectors in diffraction experiments which much simplified measurements on time-dependent small-angle scattering and diffraction [5] .
By the mid-1990s [6] , the then Director General of UK Research Councils, John Cadogan, wrote to compliment the SRS community on the strength and great promise of the research programme, whose foresight was shortly to be borne out by the award of the world's first Nobel prize to be generated solely from work at a synchrotron radiation facility, to be awarded to John Walker in 1997. Thereafter, after much considerable and often acrimonious debate about potential sites and their associated costs, in the late 1990s the community realized the need for yet higher brilliance and an all-insertion device third generation machine was agreed, initially named and preliminary designed at Daresbury; but following national debate and national political intervention led to the satisfactory construction and operation of DIAMOND at Harwell Laboratory in 2005.
Nevertheless, the SRS continued to run at capacity until it was finally switched off The pivotal role of UK Synchrotron Radiation research has never been properly assessed or recognized in the UK. Yet, over the past five decades, it has assisted and enabled the UK Physical Sciences agenda to re-focus to shift from nuclei via atoms and simple molecules to biological macromolecules, complex materials and atmospheric gases, even at an atomic level.
Perhaps, and as important, it helped in the early stages catalyse the shift to 'problem-solving' science and to lower the boundaries between old university science 'disciplines' and departments.
The SRS generated 5000 publications and solved more than 1200 protein structures, and generated numerous patents and licenses. It has supported 11 000 users and cost approximately £800 m over its lifetime. Finally, the SRS has been used as a role model in a major case study to illustrate the many direct and indirect benefits of such 'big' science and taken us from the first to the start of the fourth generation of photon sources. The legacies of the SRS include the third generation storage ring, DIAMOND at Harwell, the ESRF in Grenoble, 1 and subsequent energy recovery Linac designs, together with current FEL research at Daresbury Laboratory [7] .
